Effective η in the NMO equation expressed by Alkhalifah and Tsvankin (1995) is required to correct for both longoffset (non-hyperbolic) and VTI (transverse isotropy with a vertical axis of symmetry) effects in seismic data. Since two effects are being handled by a single parameter, it is difficult to determine if a dataset exhibits VTI behavior solely on the need for an effective η (η eff ) parameter to NMO correct the cdp gathers. This leads to ambiguity in the interpretation of η eff when performing velocity analysis and time imaging. An optimized 6 th order NMO equation
Introduction
The use of η eff in the NMO equation expressed by to correct for both longoffset and VTI effects in seismic data is well established in the industry. For the purposes of this discussion I will refer to this equation as "Alkhalifah". In cases where VTI exists, the magnitude of η eff required to correct for the long-offset effects versus that needed to correct for VTI cannot be determined. In cases where the data is isotropic (VTI does not exist), η eff is still required to correct for long-offset effects . As such, it is difficult to determine if a dataset exhibits VTI behavior solely on the need for an η eff parameter to correct CDP gathers using this equation. The optimized 6 th order NMO equation was originally proposed by and can be implemented as an isotropic long-offset NMO correction or a VTI term can be added to correct for VTI effects . Because the long-offset effects and the VTI effects are handled in separated terms, the η parameter needed for this correction addresses only the VTI and represents η int .
Theory
A ray-traced two-way travel time through a horizontally layered earth can be approximated by Taylor's series expansion . If we truncate the expansion at the 2 nd order term we can produce the familiar hyperbolic NMO equation, equation (1), where x is offset, t x is the two-way travel time for offset x, t 0 is the zerooffset travel time and v nmo is the NMO velocity. To handle both long-offset errors associated with the truncation of the Taylor series (non-hyperbolic NMO) and errors caused by VTI, use an alternative to the 4 th order truncation of the Taylor Series described above, shown here as equation (2). . Hence η int in equation (3) represents intrinsic η and not effective η as in equation (2).
Examples
The first case history is from offshore Brazil in the Santos basin. Here a 3-D true amplitude pre-stack time migration (TAPSTM) was performed using the isotropic optimized 6 th order travel time equation described by . The isotropic optimized 6 th order NMO was removed and a residual velocity analysis was performed using equation (2) and a separate residual velocity analysis was performed on the same data using equation (3). Figure  1 shows a stack of the TAPSTM gathers generated from the velocity analysis using the Alkhalifah equation ( Figure 2 is the same gather with an isotropic 4 th order NMO applied. Here the data has been corrected and the "hockey sticks" are no longer evident. The 3 rd and 4 th gather is the same gather moved out with Alkhalifah using the picked η eff field and optimized 6 th order NMO using a null η int field respectively. The 4 th order NMO, Alkhalifah and optimized 6 th order NMO gave commensurate results, which is further evidence that the data is isotropic.
The second case history is from offshore West Africa. As in the example from offshore Brazil, the data was migrated using TAPSTM and then the original velocity function was removed using inverse NMO. A velocity analysis was performed on a single CDP line using both Alkhalifah and optimized 6 th order NMO with the VTI term. The results of this analysis can be seen in Figure 3 . Figure 3 th order NMO velocity analysis tend to exhibit smaller values with tighter distributions than that of η eff generated from Alkhalifah NMO velocity analysis. This is due to the separation of the long-offset NMO and VTI effects in the optimized 6 th order equation.
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th Order NMO correction with the η int.
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